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Born in Poland, 1882 
 
Jozef Kernbaum and Regina Berlinerblau  
 
Almost no record of early life! 
 
Moved to Paris - one of Curie’s first students;  
 
3 years in Curie’s lab and about 6 papers 
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American Handbook of Chemical and Physical 
Apparatus (1872) 
Hoffman apparatus 
2 H2  +  O2 2 H2O 
Miroslaw Kernbaum 
The “Missing Mass” Problem 
  
Excess of H2 over O2 
2 H2  +  O2 2 H2O  
Miroslaw Kernbaum 
The “Missing Mass” Problem 
  
Excess of H2 over O2 
2 H2  +  O2 2 H2O 
H2  +  H2O2 2 H2O  
 
The Kernbaum Reaction  
Miroslaw Kernbaum 




+     e−  
 
  H       OH 
H2O
 
Stars & Atoms, 1927 
A. S. Eddington  
Radiation Chemistry 
1 MeV H+ 
Pluto 
Comets TNOs 
H2O2 on Other Worlds? 




Stardust New Horizons 
IRTF 




























Solar Wind H+ e  
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~ 1 krad  ~ 1 min 




Launch - 1989 
Arrive - 1995 
~ $ 1.5 billion 
The Galileo Mission 
Chemistry and Jupiter’s Satellites: Europa  
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H2O2 in labs and on Europa too. 
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10 - 300 K 
 
~ 10−8 torr 
Vacuum Chamber 
* UV, keV electrons, mass spec, viewing, sample injection, etc.  
1 MeV 
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Radiation astrochemistry is 
equipment intensive. Oxidants in Irradiated Icy Surface 
H2 escapes  
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“Keck II Observations of Hemispherical Differences in H2O2 on Europa” 
 
K. Hand & M. Brown, Astrophysical Journal, 2013 
Moved to Krakow 
 
Died November 14, 1911 
 
Aug. 1913 – Kernbaum Lab; M. Curie at opening 
 
Oct. 1939 – Lab disbands; most staff died in WWII   
What about Miroslaw Kernbaum? 
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